In this paper, we propose a centralized system which detects potholes on roads and assists the driver to avoid them. The system consists of 3 components namely sensors for detection, an inter-vehicle communication protocol to warn other vehicles about the new potholes which are detected, a central server which maintains a database of all the potholes. The system also consists of a GPS navigation system which will route the vehicle through an efficient path based on certain paramaters such as length of the route, intensity of potholes in the route, vehicle load and type, size limits of the road etc. In addition to this, the central server is configured to assign priority to the potholes and report high priority potholes to any local council such as a municipality so that they are repaired immediately.
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A. Detection
Potholes are detected using a sensor attached to the vehicle. The sensor here is a laser line striper which sends out a plane of light that intersects with objects which in turn is viewed by a camera [1] . With such a device one can acquire high resolution 3D images at distances up to a few meters. The depth and location of the pothole recorded by the sensors are sent to the navigation device which in turn is sent to the central server via a Radio Data System. At the central server every pothole is assigned a unique ID based on their GPS location.
B. Avoidance 1) Warning: When a new potholes is detected, the vehicle broadcasts a message containing its GPS location using an inter-vehicle protocol such as Dedicated short-range communications(DSRC) channel [2] , so that other vehicles nearby are warned immediately. This increases the accuracy of the system by eliminating the delay at the server end.
2) Routing: The street network within the navigation system uses map data which is weighted based on the number of potholes on a road, length/distance of a road, load and type of the vehicle, size limits of the road etc. The final weight of a road i.e the edge of the street network a multiple of all these factors. For example, the final weight w l(e) × d(e) where l(e) and d(e) are length of the road e and average depth of potholes on it. If a road has no potholes, then the factor d(e) can simply be 1, so that the total weight equal to the length of the road. The destination of the journey is entered into the navigation system, which returns a valid shortest path based on the weights of all possible routes. This is an effective route which is both short in distance and contains less number of potholes. The street network is a directed multigraph, hence only damaged lanes are avoided instead of avoiding a complete road or highway.
C. Maintainence
When a pothole is detected multiple times, the number of hits for the pothole is incremented at the server. Priorities are assigned to potholes based on the number of hits and other factors such as traffic intensity on the road, speed limit of the road etc. The central server reports potholes with high priority to local authorities so that they can repair them in time for public convinience. A feedback after the repair is taken and the weights are updated accordingly. The complete system is shown in Fig. 1. 
